Interaction between impulse-flow and delta 9-tetrahydrocannabinol within the septal-hippocampal cholinergic pathway of rat brain.
The role of the cholinergic cell bodies of the medial septum in the transsynaptic reduction of nerve activity elicited by delta 9-tetrahydrocannabinol (THC) in the septal-hippocampal cholinergic pathway was assessed by measuring the ability of delta 9-THC to reduce sodium-dependent high affinity choline uptake in rat hippocampus 2 hr after electrolytic destruction of the cholinergic cell bodies in the septum. delta 9-THC did not reduce choline uptake in rats with electrolytic lesions of the cholinergic cell bodies in the septum. Because lesioning of cholinergic cell bodies itself reduces impulse-flow in cholinergic neurons, this observation has two interpretations: either delta 9-THC acts transynaptically at the cholinergic cell bodies in the septum, or alternatively, requires impulse-flow in the septal-hippocampal cholinergic pathway in order to reduce its activity. To test if delta 9-THC required impulse-flow in order to reduce the activity or the septal-hippocampal cholinergic pathway, the ability of delta 9-THC to reduce choline uptake in hippocampus of rats with cingulate bundle transections, another surgical procedure which reduces impulse-flow iun the septal-hippocampal cholinergic pathway, was measured. In cingulate bundle-transected rats, delta 9-THC did not reduce choline uptake in hippocampus. Taken together with the effects of delta 9-THC in septal-lesioned rats, this observation favors the interpretation that delta 9-THC requires impulse-flow in the septal-hippocampal cholinergic pathway in order to reduce the activity of this pathway.